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1
CONCRETE MOLD FOR SPRINKLER
INSTALLATION AND INSTALLATION
METHOD

PRIORITY CLAIM & INCORPORATION BY
REFERENCE

This application claims the benefit of priority to U.S. Pro-
visional Patent Application No. 61/706,972, filed Sep. 28,
2012, and U.S. Provisional Patent Application No. 61/779,
867, filed Mar. 13, 2013, both of which are incorporated by
reference in their entirety.

TECHNICAL FIELD

This invention relates generally to fire protection systems
and the installation of fire protection systems. More specifi-
cally, the invention is directed to the installation of piping and
fittings for fire protection systems positioned within concrete
walls.

BACKGROUND OF THE INVENTION

Many fire protection systems are configured to deliver a
fire fighting fluid from a fluid source to a series of sprinklers
distributed throughout a protected area in a defined pattern. In
a building or other fixed structure, the fluid can be delivered to
wall or ceiling mounted sprinklers through a network of pipes
hidden within the walls or ceilings. The hidden piping is
commonly run through hollow spaces within walls or ceil-
ings. However, when the walls or ceilings are fabricated from
a material that does not provide a hollow structure, such as
concrete, it can be difficult to run the pipes after the walls or
ceilings are fabricated. Accordingly, a common technique is
to run the piping while a concrete wall or ceiling is being
fabricated.

When using concrete to fabricate a wall or ceiling contain-
ing a sprinkler pipe, it is desirable to have the sprinkler-
mountable ends of the piping placed at the correct locations
within the concrete wall or ceiling, and to have the ends of the
piping accessible after the forms used to shape the concrete
wall or ceiling are removed. In some existing systems, sprin-
kler piping molds are used to connect the ends of the sprinkler
pipes to the concrete forms (e.g., plywood boards) while the
concrete sets. Before the concrete is introduced to the space
defined by the concrete forms, the sprinkler piping molds are
mounted on the concrete forms at desired locations, and the
sprinkler piping is routed and connected to the sprinkler pip-
ing mold. The sprinkler system is then pressure tested to
ensure that all piping connections are satisfactory sealed and
the wet concrete is introduced to fill the space defined by the
concrete form and cover the sprinkler piping and the sprinkler
piping molds. The sprinkler piping molds displace a volume
of the wet concrete and are removed with the removal of the
concrete forms to provide access to the sprinkler piping
through the volume defined within the hardened concrete by
the sprinkler piping molds.

One such mold is described in European Publication No.
2312088 at FIG. 1, which is incorporated by reference in its
entirety. Shown in FIG. 1 is a one-piece mold that has a
bell-shaped member that defines a volume for displacing
concrete. The bell-shaped member has one end that connects
to a pipe and another end that sits against a concrete form.
Three fastening members pass through the bell-shaped mem-
ber to secure the bell-shaped member, and its connected pipe,
to the concrete form. As the mold in FIG. 1 is a one-piece
mold, the fastening members must be pulled or cut to separate
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the bell-shaped member from the concrete form, and to gain
access to the bell-shaped member so that it can be removed
from the pipe. It is believed that the mold described in FIG. 1
of EP2312088 is not an efficient design because of the labor
and time required to pull or cut the fastening members to
separate the concrete form from the mold, and because the
fastening members may not provide a secure connection to
the concrete form because the fastening members must
remain removable to allow for later separation when the con-
crete form is removed.

Another concrete mold is described in EP2312088 at FIG.
2. Shown in FIG. 2 is a two-piece concrete mold that has a
bell-shaped member with a top piece and a bottom piece. The
top piece provides a volume for displacing concrete and the
bottom piece fits within the top piece to secure the top piece
to the concrete form. The top piece of the bell-shaped member
has one end that connects to a pipe and another end that sits
against the concrete form while covering the bottom piece.
Three fastening members pass through the bottom piece to
secure a plate of the bottom piece flatly against the concrete
form. The top piece of the bell-shaped member, and its con-
nected pipe, are disposed over a cylindrical wall extending
from the bottom piece. As the mold in FIG. 2 is a two-piece
mold, the bottom piece is removable when the concrete form
is removed, which allows access to remove the top piece of
the bell-shaped member from the pipe. It is believed that the
mold described in FIG. 2 of EP2312088 is not sufficiently
sturdy for use or repeated use at a construction site because
the walls of the bottom piece are likely to be deformed or
damaged (e.g., when impacted or stepped on), which can
provide an inadequate connection to the top piece or prohibit
subsequent reuse of the bottom piece. It is also believed that
the FIG. 2 design is not efficient because of the additional
time and labor that may be required to properly orientate the
bottom piece on the concrete form.

FIGS. 3-4 of EP2312088 show a two-piece mold that is
represented to be an improvement over the designs of FIGS.
1 and 2, and show a specialized tool that is used to release the
mold from the concrete form. As shown in FIGS. 3-4, the
two-piece mold has a bell-shaped member that defines a
volume for displacing concrete and a plug that holds the
bell-shaped member to a pipe. The bell-shaped member has
an end that connects to a pipe with the plug extending through
a hole in the end to screw into the pipe, to secure the bell-
shaped member to the pipe by pressing a portion of the end
between the plug and the pipe. The opposite end of the bell-
shaped member sits against the concrete form and is secured
to the form by fastening members that pass through the bell-
shaped member into the concrete form. To remove the con-
crete form, the fastening members are cut or removed to
provide access for a tool that is inserted to unscrew the plug
from the pipe. Once the plug is unscrewed, the bell-shaped
member is removed, leaving the volume defined by the mold
to provide access to the pipe. It is believed that the mold
described in FIG. 3 of EP2312088 is not an efficient design
because of the labor and time required to assemble the plug
and bell-shaped member on to the pipe, to engage and disen-
gage the fastening members, and to remove the plug from the
pipe. It is also believed that the design is not efficient because
of the need for the plug component and the costs associated
with the extra component.

A three-piece mold is described in U.S. Patent Publication
No. 2010/0319196 to Rosenberg, which is incorporated by
reference in its entirety. As shown in FIG. 2, a cylindrical cap
having a flat plate is mounted flatly on a concrete form with
screws so that a cylindrical wall extends from the flat plate to
engage a sleeve that defines the displacement volume. The
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sleeve is connected to a pipe with a plug that holds the sleeve
to the pipe, with the plug fitting in a space within the cylin-
drical wall of the cylindrical cap. When the concrete form is
removed, the cylindrical cap is pulled out of the sleeve, leav-
ing the sleeve accessible to a tool that removes the plug and
sleeve from the volume defined by the mold within the con-
crete. It is believed that the mold described in Rosenberg is
not an efficient design because of the labor and time required
to assemble the plug and sleeve onto the pipe, and because of
the need for an additional plug component and the costs
associated with the extra component. It is also believed that
the mold described in Rosenberg is not an efficient design
because of the labor and time required to mount the cylindri-
cal cap in a correct orientation and to remove both the plug
and the sleeve. It is further believed that the Rosenberg design
is not sufficiently sturdy for a construction site because the
cylindrical wall can bend when stepped on or suffer damage
that prevents reuse of the cylindrical cap.

Inview ofthe above-described deficiencies associated with
prior techniques, among others, there is a need for a sprinkler
piping mold that can displace concrete in a manner that
reduces the cost and effort required to assemble and tear down
the mold, allows for simpler connection of the mold to a
concrete form, provides sturdiness resistant to damage, and
permits the reuse of construction materials.

SUMMARY OF THE INVENTION

The present invention provides for the installation of pip-
ing and fittings for fire protection systems positioned within
concrete walls.

In one preferred embodiment, a sprinkler mold assembly as
described herein places the mold against a concrete form to
create a displaced volume of concrete. The mold assembly
includes a cover that defines the displaced volume and has a
pipe connector that directly connects to a piping system to
seal the system for pressure testing, and that has an inner
surface engages an insert mounted on the concrete form.
More specifically, the mold assembly includes an insert
which has identical opposing first and second insert ends and
a cylindrical surface which is disposed between the first and
second insert ends. The first and second insert ends define a
plurality of fastener passages extending through the insert.
The mold assembly also provides a cover, including a cover
end and a cylindrical wall extending from the cover end to a
cylindrical wall edge to define an interior of the cylindrical
wall. The cover end has a connector extending from the cover
end in a direction opposite to the cylindrical wall and having
an outer surface configured to connect to and occlude the
piping system. In some preferred embodiments the sprinkler
mold assembly can provide an o-ring disposed on the cover
about the connector. In some preferred embodiments the inte-
rior of the cylindrical wall has a plurality of supports distrib-
uted about the wall, and engaging the cover end. In some
preferred embodiments a portion of the cover end facing the
interior volume having a tool engagement surface configured
to receive a tool inserted into the interior volume. In some
preferred embodiments, the sprinkler mold assembly can pro-
vide atool engagement surface which is a socket for engaging
a hex wrench and has a plurality of supports. The tool has a
plurality of tines defining spaces configured to receive the
plurality of supports. In some preferred embodiments the
mold assembly has a cylindrical wall having a wall thickness
that increases as the cylindrical wall extends from the cover
end to define a conical outer surface of the cylindrical wall
and to define within the interior a non-conical inner surface of
the cylindrical wall.
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In another preferred embodiment, the method of preparing
a mold for molding concrete is provided which includes a
reversible insert that can be mounted on the concrete form in
either direction, and constructed durably to withstand dam-
age and remain suitable for reuse. The method includes pro-
viding an opening for accessing an end of a sprinkler piping
system disposed in the concrete, and includes mounting a
reversible insert to a concrete form. The reversible insert has
identical opposing first and second insert ends and a cylindri-
cal surface disposed between the first and second insert ends.
The method includes occluding the piping system with a
connector portion of a cover; and mounting the cover over the
insert. In some preferred embodiments, the method further
includes inserting fasteners through the first and second ends
of the reversible insert. In some preferred embodiments, the
method includes a cover which is a unitary structure with the
connector portion. In some preferred embodiments the cover
can be removed by inserting a tool into the cover to engage a
tool engagement surface of the cover; a tool engagement
surface which is a socket for engaging a hex wrench. In some
preferred embodiments, the method provides a tool engage-
ment surface which has a plurality of supports and a tool
which has a plurality of tines defining spaces configured to
receive the plurality of supports.

In still yet another preferred embodiment the removal of
the cover simultaneously unplugs the piping system and
uncovers the volume within the concrete that was formed by
the mold. In some preferred embodiments, the method
includes removing the cover with a cover removal tool which
can be inserted into the cover to engage a tool engagement
surface of the cover and has a plurality of supports. The cover
removal tool includes a first end and a second end opposing
the first end. The second end of the cover removal tool has a
peripheral edge from which a plurality of tines extends away
from the first end. The plurality of tines defines a space
between each tine, each space configured to receive one of the
plurality of supports to engage the cover.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorporated
herein and constitute part of this specification, illustrate
exemplary embodiments of the invention, and, together with
the general description given above and the detailed descrip-
tion given below, serve to explain the features of the inven-
tion.

FIG. 1 is a partial cross-section view of an embodiment of
asprinkler mold assembly in accordance with an embodiment
of the invention.

FIGS. 2A-2C are isometric, top, and side views, respec-
tively, of an insert of the embodiment of FIG. 1.

FIGS. 3A-3C are isometric, cross-sectional, and bottom
views, respectively, of a cover of the embodiment of FIG. 1.

FIGS. 4A-4D are isometric, isometric, top, and side views,
respectively, of a cover removal tool in accordance with an
embodiment of the invention.

FIGS. 5A-5F are partial cross-sectional views of an instal-
lation and removal of a sprinkler mold assembly in accor-
dance with an embodiment of the invention.

DETAILED DESCRIPTION

The present invention addresses the above-described defi-
ciencies of prior techniques, among others, by providing a
sprinkler piping mold that minimizes components, reduces
assembly and disassembly time and labor, and provides
durable and re-useable components.
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FIG. 1 shows a partial cross-section of an assembled sprin-
kler mold assembly 100 in accordance with an embodiment
of the invention, mounted on a concrete form 10 and con-
nected to a piping system 20. The mold assembly 100 can
have an insert 30 connected to the concrete form 10 and a
cover 40 slidably mounted over the insert 30 and connected to
the piping system 20. The insert 30 can be connected to the
concrete form 10 by fasteners 12 (e.g., screws or nails)
extending through the insert 30 to engage the concrete form
10. Alternatively, the insert 30 can be secured to the concrete
form 10 by another type of fastener that passes through the
insert 30 and the concrete form 10 (e.g., a bolt), that extends
from the insert 30 into the concrete form 10 (e.g., a barb or
hook), or is disposed between the insert 30 and the concrete
form 10 (e.g., an adhesive). The exterior of the insert 30 can
have a cylindrical shape that provides a sliding engagement
with the interior of the cover 40. The sliding engagement can
include a series of ridges 37 that increase the friction of the
sliding engagement to secure the mounted cover 40 to the
insert 30, and/or includes a series of mating projections 46
(shown in more detail in FIG. 3), ridges, or grooves on the
interior of the cover 40 that engage the insert 30 to increase
friction between the cover 40 and insert 30. The cover 40 can
include a connector 45 (shown in FIG. 3) that has threading
that mates with internal threading of the piping system 20 to
plug the end of the piping system 20. The piping system 20
can include a fitting 22 connected to piping 24, with a
threaded end of the fitting 22 that mates with the threads of the
connector 45. The piping 24 can connect to a source of fire
fighting fluid (not shown).

FIG. 2A is an isometric view, FIG. 2B is a top view, and
FIG. 2C is a side view of an insert 30 in accordance with an
embodiment of the invention. The insert 30 can have a cylin-
drical shape with a first end 31 and second end 32 and a
cylindrical surface 33 on the side of the insert 30 extending
between the first and second ends 31, 32. The insert 30 can be
identical when viewed from the first end 31 or the second end
32 (i.e., reversible), which allows the insert 30 to be con-
nected to a concrete form 10 from either end. The insert 30 on
its interior can have passages extending from the first end 31
to the second end 32 to provide channels 34 and/or fastener
holes 36. The channels 34 can be provided to reduce the
weight and material cost of the insert 30. The fastener holes
36 can provide access for fasteners 12 (not shown in FIG. 2)
that can pass through the fastener holes 36 to connect the
insert 30 to the concrete form 10, with either the first end 31
or the second end 32 disposed to press against the concrete
form 10. The cylindrical surface 33 can include ridges 37
circumferentially about the insert 30 and configured to
engage the interior of the cover 40. The insert 30 can also
include a tapered edge 38 where the cylindrical surface 33
meets the first end 31 and second end 32.

FIG. 3A is an isometric view, FIG. 3B is a cross-sectional
view, and FIG. 3C is a bottom view of a cover 40 in accor-
dance with an embodiment of the invention. The cover 40 can
include a cover end 41 and a cylindrical wall 42 extending
from the cover end 41 to a cylindrical wall edge that defines an
open end 43 and an interior volume 44 of the cover 40 within
the cylindrical wall 42. The cover end 41 can include a con-
nector 45 providing threads 454 configured to engage mating
threads of the fitting 22 to occlude the piping system 20. The
occluding by the fitting 22 can be a complete occlusion suf-
ficient to allow the piping system 20 to pass a pressure or leak
test.

The cylindrical wall 42 can have an outer surface 42a¢ and
an inner surface 42b. The outer surface 42a can define a
conical shape that starts at the cover end 41 at a first diameter
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and increases along the length of the cylindrical wall 42 until
reaching a larger second diameter at the open end 43. The
outer surface 42a can be smooth so as to facilitate the release
ofthe cover 40 from hardened concrete. The inner surface 425
of the cylindrical wall 42 can have a tubular shape that does
not increase or decrease in diameter. The inner surface 424
can include a series of projections 46 that extend into the
interior volume 44 to provide addition friction when engaging
the ridges 37 of the insert 30. The inner surface 425 can also
or instead have ridges or grooves that mate with the ridges 37
of'the insert 30. The inner surface 425 at the open end 43 can
include a tapered edge 47 configured to facilitate the entry of
the insert 30 into the interior volume 44 of the cover 40. The
inner surface 425 at the cover end 41 can include a tool
engagement surface 484, configured to mate with a tool 51
(such as shown in FIG. 5F) that can be used to rotate the cover
40 so as to engage or disengage the threads 45a from the
fitting 22. The tool engagement surface 484,b can include a
socket 484 for engaging a hex wrench. The tool engagement
surface 48q,b can also include supports 485 that support the
cylindrical wall 42 and provide spaces between the supports
48b that can accept a cover removal tool 50 (FIG. 4). The
supports can be triangular shaped and disposed to join the
cylindrical wall 42 to the inner surface 426 of the cover end 41
or, alternatively, can have a different shape such as a beam
extending at an angle between the cylindrical wall 42 and the
inner surface 425 of the cover end 41. The tool 51, whether a
hex wrench or a cover removal tool 50, can engage the tool
engagement surface 484,5 so as to provide a rotational force
that can rotate the cover 40 to engage or disengage the con-
nection between connector 45 and the fitting 22. The cover 40
can also include a spacing 49 configured to accept an o-ring
(not shown in FIG. 3, but shown in FIGS. 5B and 5F) that can
assist in providing a seal between the cover 40 and the fitting
22.

FIG. 4A shows an isometric view, FIG. 4B shows an iso-
metric view, FIG. 4C shows a top view, and FIG. 4D shows a
side view of a cover removal tool 50 in accordance with an
embodiment of the invention. The cover removal tool 50 can
include a socket end 52 configured to engage a wrench (not
shown) and a tine end 54 having a series of tines 56 distributed
circumferentially about the tine end 54 to provide spaces 58
between the tines 56. The spaces 58 can be configured to
receive the supports 485 of the cover 40 so that the tines 56
can contact the supports 485. When the cover removal tool 50
is rotated with a wrench, the rotational force can be imparted
to each of supports 486 by each of the tines 56 to cause the
cover 40 to rotate and release from the fitting 22 and release
from the hardened concrete. The cover removal tool 50 can
also be used in a similar fashion to rotate the cover 40 to cause
the cover 40 to screw into the fitting 22.

FIGS. 5A-5F show the assembly and disassembly of a
sprinkler mold assembly 100 in accordance with an embodi-
ment of the invention. As shown in FIG. 5A, the insert 30 can
be mounted to the concrete form 10 with the fasteners 12. The
insert 30 can be identical at each end so that the first end 31 or
the second end 32 can abut the concrete form 10. As shown,
the fasteners 12 can be inserted through the fastener holes 36
to reach the concrete form 10 and secure the insert 30 to the
concrete form 10. As shown in FIG. 5B, the cover 40 can be
positioned for connection to the fitting 22, with the connector
45 being screwed into the fitting 22 so that the threads 454
engage the internal threads of the fitting 22. As shown, an
o-ring 60 can be placed at the spacing 49 on the cover 40 to
facilitate a sealing engagement between the fitting 22 and the
cover 40. As shown in FIG. 5C, the coupled fitting 22 and
cover 40 can be positioned over the insert 30 so that the ridges
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37 on the insert 22 engage the projections 46 on the inside of
the cover 40. The cover 40 can be advanced over the insert 30
so that the open end 43 ofthe cover 40 abuts the concrete form
10.

As shown in FIG. 5D, the piping 24 can be connected to the
fitting 22, and the concrete 14 can be introduced to the space
defined by the concrete form 10 so that the concrete 14 enve-
lopes the assembly of the piping 24, fitting 22, and the cover
40. As shown in FIG. 5E, after the concrete 14 has hardened
sufficiently, the concrete form 10 can be removed from the
concrete 14. The removal of the concrete form 10 takes away
the insert 30 due to the attachment of the insert 30 to the
concrete form 10 and due to the sliding engagement between
the insert 30 and the cover 40. However, the cover 40 can
remain in the concrete 14 after the concrete form 10 and insert
30 are removed because the cover 40 is connected to the
fitting 22. As shown in FIG. 5F, atool 51 can be inserted into
the internal volume 44 of the cover 40 to engage the tool
engagement surface 48a,b. As shown, the tool 51 can be a hex
wrench that engages the socket 48a to facilitate the rotation of
the cover 40 to disengage the connector 45 from the fitting 22.
As can be appreciated, after the cover 40 is removed, the area
of displaced concrete 16 remains and can provide access to
the fitting 22 for the subsequent connection of a sprinkler (not
shown).

As can be appreciated from the embodiment illustrated by
sprinkler mold assembly 100, the mold assembly can require
only two components (excluding the o-ring and the fasteners)
to plug the piping system and removably connect the mold
assembly to the concrete form, which provides a simpler
configuration that can require less time and labor to assemble
and disassemble as compared to existing molds that may
require a plug that secures a part of the mold to the piping
system. Also, as illustrated by the described embodiment, the
mold assembly can use an insert that can be mounted to the
concrete form in any direction that places a flat side of the
insert against the form, which can simplify the assembly of
the mold and save time and labor during assembly as com-
pared to existing systems that may require the assembler to
reposition components in a specific orientations. Further, as
illustrated in the described embodiments, the mold assembly
can used an insert that has a dense structure that can withstand
abuse and maintain a shape suitable for coupling with other
components of the mold assembly, as compared to existing
systems that may have a wall that can be deformed or dam-
aged and rendered unsuitable for engagement with other
mold components.

From the foregoing, it will be appreciated that specific
embodiments of the invention have been described herein for
purposes ofillustration, but that various modifications may be
made without deviating from the spirit and scope ofthe inven-
tion. Accordingly, the invention is not limited except as by the
appended claims.

What is claimed is:

1. A mold assembly for a piping system that is to be dis-
posed in a concrete structure, the mold assembly comprising:

an insert, the insert having identical opposing first and

second insert ends and a cylindrical surface disposed
between the first and second insert ends, the first and
second insert ends defining a plurality of fastener pas-
sages extending through the insert; and

aunitary cover, the unitary cover having a cover end and a

cylindrical wall extending from the cover end to a cylin-
drical wall edge to define an interior volume of the
cylindrical wall, the cover end having a connector
extending from the cover end in a direction opposite to
the cylindrical wall, the connector having an outer sur-
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face configured to connect to and occlude the piping
system, the interior volume of the cylindrical wall hav-
ing a plurality of supports distributed about the cylindri-
cal wall, the plurality of supports supporting the cylin-
drical wall and engaging the cover end, a portion of the
cover end facing the interior volume having a tool
engagement surface configured to receive a tool inserted
into the interior volume.

2. The mold assembly of claim 1, further comprising an
o-ring disposed on the unitary cover about the connector.

3. The mold assembly of claim 1, wherein the tool engage-
ment surface is a socket for engaging a hex wrench.

4. The mold assembly of claim 1, wherein the tool engage-
ment surface includes the plurality of supports, and wherein
the tool has a plurality of tines defining spaces configured to
receive the plurality of supports.

5. The mold assembly of claim 1, wherein the cylindrical
wall has a wall thickness that increases as the cylindrical wall
extends from the cover end to define a conical outer surface of
the cylindrical wall and to define within the interior volume a
non-conical inner surface of the cylindrical wall.

6. The mold assembly of claim 1, wherein the first and
second insert ends further define a plurality of channels
extending through the insert and disposed between the plu-
rality of fastener passages.

7. The mold assembly of claim 1, wherein the plurality of
fastener passages include a central passage that runs through
acenter of space circumscribed by the cylindrical surface and
aplurality of peripheral passages disposed around the central
passage.

8. The mold assembly of claim 7, wherein the first and
second insert ends further define a plurality of channels
extending through the insert and the plurality of channels are
disposed between the central and peripheral passages.

9. A method of preparing a mold for molding concrete to
provide an opening for accessing an end of a sprinkler piping
system disposed in the concrete, the method comprising:

mounting a reversible insert to a concrete form, the revers-

ible insert having identical opposing first and second
insert ends and a cylindrical surface disposed between
the first and second insert ends;

occluding the piping system with a connector portion of a

unitary cover, the unitary cover having a cover end and a
cylindrical wall extending from the cover end to a cylin-
drical wall edge to define an interior volume of the
cylindrical wall, the interior volume of the cylindrical
wall having a plurality of supports distributed about the
cylindrical wall, the plurality of supports supporting the
cylindrical wall and engaging the cover end;

mounting the unitary cover over the insert; and

removing the unitary cover from the piping system with a

tool that engages a tool engagement surface of the uni-
tary cover.

10. The method of claim 9, wherein the mounting of the
reversible insert to the concrete form comprises inserting
fasteners through the first and second ends of the reversible
insert.

11. The method of claim 9, wherein the tool engagement
surface is a socket for engaging a hex wrench.

12. The method of claim 9, wherein the tool engagement
surface includes the plurality of supports, and wherein the
tool has a plurality of tines defining spaces configured to
receive the plurality of supports.

13. The method of claim 9, wherein the tool comprises:

a first end; and

a second end opposing the first end, the second end having

a peripheral edge from which a plurality of tines extend
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away from the first end, the plurality of tines defining a
space between each tine, each space configured to
receive one of the plurality of supports to engage the
unitary cover.

14. The method of claim 10, wherein the first and second
insert ends define a plurality of channels extending through
the insert and disposed between a plurality of fastener pas-
sages through which each of the corresponding fasteners is
inserted.

15. The method of claim 10, wherein the inserting of the
fasteners through the first and second ends of the reversible
insert comprises inserting the fasteners through a plurality of
corresponding fastener passages that include a central pas-
sage that runs through a center of space circumscribed by the
cylindrical surface and a plurality of peripheral passages dis-
posed around the central passage.

16. The method of claim 15, wherein the first and second
insert ends define a plurality of channels extending through
the insert and the plurality of channels are disposed between
the central and peripheral passages.

17. A method of preparing a mold for molding concrete to
provide an opening for accessing an end of a sprinkler piping
system disposed in the concrete, the method comprising:

mounting a reversible insert to a concrete form, the revers-

ible insert having identical opposing first and second
insert ends and a cylindrical surface disposed between
the first and second insert ends;

occluding the piping system with a connector portion of a

cover;

mounting the cover over the insert; and

inserting a tool into the cover to engage a tool engagement

surface of the cover to remove the cover, wherein the tool
engagement surface has a plurality of supports, and
wherein the tool has a plurality of tines defining spaces
configured to receive the plurality of supports.

18. A method of preparing a mold for molding concrete to
provide an opening for accessing an end of a sprinkler piping
system disposed in the concrete, the method comprising:

mounting a reversible insert to a concrete form, the revers-

ible insert having identical opposing first and second
insert ends and a cylindrical surface disposed between
the first and second insert ends;

occluding the piping system with a connector portion of a

cover;

mounting the cover over the insert; and
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inserting a cover removal tool into the cover to engage a
tool engagement surface of the cover to remove the
cover, the cover having a plurality of supports, the cover
removal tool comprising:

a first end; and

a second end opposing the first end, the second end having
a peripheral edge from which a plurality of tines extend
away from the first end, the plurality of tines defining a
space between each tine, each space configured to
receive one of the plurality of supports to engage the
cover.

19. A mold assembly for a piping system within a concrete

structure, the mold assembly comprising:

an insert, the insert having identical opposing first and
second insert ends and a cylindrical surface disposed
along a central axis between the first and second insert
ends, the first and second insert ends defining a plurality
of fastener passages extending through the insert, one of
the plurality of fastener passages being disposed along
the central axis; and

a unitary cover, the unitary cover having a cover end and a
cylindrical wall extending from the cover end to a cylin-
drical wall edge to define an interior volume of the
cylindrical wall, the cylindrical wall having a wall thick-
ness that increases as the cylindrical wall extends from
the cover end to define a conical outer surface of the
cylindrical wall and to define within the interior a non-
conical inner surface of the cylindrical wall, the cover
end having a connector extending from the cover end in
adirection opposite to the cylindrical wall, the connector
having an outer surface configured to connect to and
occludethe piping system, and a portion of the cover end
facing the interior volume has a tool engagement surface
that receives a tool inserted into the interior volume.

20. The mold assembly of claim 19, wherein the interior of

the cylindrical wall has a plurality of supports distributed
about the wall, the plurality of supports engaging the cover
end.

21. The mold assembly of claim 19, wherein the tool

engagement surface is a socket for engaging a hex wrench.

22. The mold assembly of claim 20, wherein the tool

engagement surface has a plurality of supports, and wherein
the tool has a plurality of tines defining spaces configured to
receive the plurality of supports.

23. The mold assembly of claim 19, wherein the cylindrical

surface includes ridges that engage the non-conical inner
surface of the cylindrical wall.
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